


Requirement of stable synchronization

Typical Femtosecond Streak Camera lmage of Synchronization

Profile of electron

» The S-band linac with Mg
photocathode RF injector has been
developed for radiation chemistry.

Time
Difference
"'Synchronization"

 The radiation chemistry experiment
requires atime resolution in arange
of sub-picosecond.

Profile of laser i

 The time resolution is defined by...
pulse duration of pump-beam, and
probe-laser, synchronization between

the beam and laser, | 0.8 psec (FWHM)
and the beam intensity.
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Linac System for Radiation Chemistory

Beam Spliter (111)\ Laser Transport Line (~50 m)

Compressor
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Chicane-type
Solenoid Coil Magnetic Compr essor Water Cell
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(15 MW max.) Ti:Sapphire

Laser System

Master Oscillator

» The Mg photocathode is used as the injector.

» The electron is accelerated up to 22 MeV by a S-band accelerator.

 The electron bunch is compressed by a chicane-type magnetic compressor.

» The Ti:Sapphire laser is used for the driven laser of the injector and the probe-laser.



Laser System

100pJ/pulse, ~3 psec

Laser Transport Line (~50 m, 80%)

<
Driven laser
i 12mJ/pulse, 100fs
10Hz, 30mJ/pulse ; >
. i THALES Probe faser
265nm YAG Lasar (pump)
532 nm
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795 nm
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Previous result

Timing interval between RF and laser
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Source of Timing Drift

Mechanism of timing drift
The laser transport line is 50 m long, and 14 bellows are used.

v ﬂﬂ"‘\ Transport line chamber
(it1) The mirror chamber .- Mirror \H Be |r9 ng'u
with flexibility duetothe | / | m M
bellows is moved by the \\ I AAAN
Pressure. ~.Vacuum H_ﬁ
Air {|“d;|
(ii) The pressure difference = (i) The chamber of transport

between inside and outside of — line is expanded and contracted

the transport line chamber by a change of temperature.
applies the force to the mirror
chamber.

e Inthe chembers... Vacuum =) Atmospheric pressure N, gas.
To suppress the pressure effect!



Stable Synchronization

~ Result of transport line improvement~

The pressure effect due to evacuated transport line was suppressed.

The expansion and contraction effect due to temperature was | ft.
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